BEFORE attempting to compare the relative merits of any two drugs it is important to be clear as to what one is trying to achieve by their use. The main problems associated with the chemotherapy of chronic bronchitis are as follows.
Ha?mophilus influenza and the pneumococcus are widely accepted as being the most important pathogens in this and similar chest infections. The eradication of pneumococci seldom presents any difficulty, being usually achieved easily with relatively small doses of a variety of antibiotics; and rapid recurrence of pneumococcal infections is uncommon, since these organisms are usually killed, rather than inhibited, by the therapy. In contrast, Hemophilus influenza has until recently been difficult to kill with currently available antibiotics; and it has been common experience that chronic infections caused by this organism tend to relapse soon after the end of apparently effective chemotherapy. It seems that the organism is merely inhibited by these antibiotics, and by some means at present unknown it can remain dormant until therapy is stopped, then re-emerging to continue its infective career.
The main problem, then, in planninig chemotherapy of a patient with chronic bronchitis is the provision at the site of infection of a concentration of antibiotic sufficient to kill
Hamophilus influenzae. (May, 1955) . Table III shows the concentrations of ampicillin found in the sputum six hours after doses of 250 mg. and 500 mg. The subjects investigated were patients with chronic bronchitis who were expectorating a sufficient quantity of sputum to be able to produce samples at specified times. Each patient was receiving doses of ampicillin six-hourly, and sputum Table IV are shown the ampicillin concentrations detected in the sputum of 8 patients receiving a dose of 1 gram every six hours. Latterly, estimations were made on the pooled 24-hour output of sputum instead of single samples expectorated six hours after a dose. As far as can be judged from the findings in such a small series the results of both procedures are similar. It will be noted that in patient No. 27, in whom first one method and then the other were adopted, the two results were the same.
The results given in Tables I-IV are summarised in Table V . From this table one might predict that the best one can expect from 250 mg. six-hourly is suppression of one quarter of the infections, with subsequent relapse being the rule. 500 mg. six-hourly might be expected to suppress up to one half the infections, with reasonable prospect of complete eradication of the organism in many instances. 1 gram six-hourly should suppress the majority of infections, again with a good prospect of eradication in many instances. The dose marked "?", which ought to provide a bactericidal concentration in the sputum of almost all patients, will be discussed below.
How do the observed results correlate with the predictions? Table VI gives a summary of the more important features of the responses of a small number of patients treated with doses of 250 mg. or 1 gram every six hours for one week. Most of these patients are taking part in an investigation being conducted in association with Dr. Hurford and Dr. Little at King George V Hospital, Godalming, to whom I would like to express my thanks for allowing me to quote this material.
Hamophilus influenzw was isolated from all patients before treatment. The need for therapy was indicated by macroscopic pus in the sputum; when this was present a week's course of the appropriate dosage regime was given, being repeated as necessary for recurrences. At the end of the period of observation the number of recurrences was noted and the total amount of ampicillin given during the period was expressed as an equivalent weekly dose. The response to 250 mg. six-hourly was rather better than predicted. Only one patient out of eight failed to lose his pus during treatment, compared with a predicted 75%/0 failure rate (Table V) ; this suggests that the tissue ampicillin concentrations are in fact higher than the sputum levels. The average time for recurrence of infection, however, was only seven days after the end of treatment, suggesting that the 'hiemophilus 'had only ibeen temporarily suppressed; and most patients had 3-4 recurrences during the three month period. Such a response is in all respects similar to that expected from tetracycline given in the same dose.
The contrast with the patients receiving 1 g. six-hourly is striking, even with this small number of patients. The long period of freedom from infection after treatment suggests that the Haemophilus influenze had been killed by the ampicillin, and recurrence, when it eventually occurred, was presumably the result of exogenous reinfection rather than endogenous relapse. It is interesting that the average equivalent weekly dose for the 1 gram six-hourly regime is only 50% higher than that for 250 mg. six-hourly. This represents an eight-fold improvement in the efficiency of utilization of ampicillin.
The two complete failures amongst those receiving 1 gram six-hourly indicate that this regime, as was predicted, is still inadequate; to eradicate all hiemophilus infections; and this raises the question of the nature of the ? in Table V -the dosage that will eradicate most infections. Possibilities are:-a larger dose than 1 gram by mouth, 1 gram + probenecid to potentiate the levels, or perhaps a short course of high dosage intramuscularly. These possilbilities are now being investigated, but, whatever the final conclusion, it seems possible that eventually ampicillin may after all be shown to have considerable advantages over tetracycline. The sputum findings do not adequately reflect the ibacterial flora of the lower air passages as can be seen in the Fig. 1 . In this are presented the cultural findings from pharyngeal swabs, sputum and fbronchial secretions (obtained at bronchoscopy), from a little more than a hundred patients with chronic bronchial disease but without exacerbation at the time of sampling. The lack of coincidence is obvious. The only organisms dominating in bronchial secretions are H. influenza, and, less frequently, pneumococci.
